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A METHOD FOR TREATMENT OF METABOLIC DISORDERS AND METABOLISM 
FIELD OF INVENTION 

5 The present invention provides a new use for known compounds. More particularly, the 

present invention provides a method of treating or preventing certain metabolic disorders of human 
and animal metabolism, such as non-insulin dependent diabetes mellitus (NIDDM) by the ad- 
ministration of the compounds listed in Table 1, below and excess adiposity or obesity by the 
administration of the compounds listed in Table 2. below. 
10 Other indications which may be treated by the subject mediod can include hyperglycemia, 

impaired glucose tolerance, hyperinsuUnemia, insulin insensitivity, hyperamylinemia or 
hyperiipidemia. 

BACKCiROUND OF THE INVENTION 

There are several metabolic disorders of human and animal metabolism, e.g., hyperglycemia. 
15 impaired glucose tolerance, hyperinsulinemia and insulin insensitivity, hyperamylinemia, excess 
adiposity, and hyperiipidemia. Some or all of the above disorders may occur in the following 
disease states: non-insulin dependent diabetes meUitus (NIDDM). obesity, hypertension and 
atherosclerosis. 

Hyperglycemia is a condition where the blood glucose level is above the nonnal level in 

20 the fasting state, following ingestion of a meal, or during a provocative diagnostic procedure, e.g.. 
a glucose tolerance test It can occur in NIDDM as weU as obesity. Hyperglycemia can occur 
without a diagnosis of NIDDM. This condition is called impaired glucose tolerance or pre-diabetes. 
Impaired glucose tolerance occurs when the rate of metabolic clearance of glucose from the blood 
is less than that commonly occurring in the general population after a standard dose of glucose has 

25 been orally or paienteially administered. It can occur in NIDDM as weU as obesity, pre-diabetes 
and gestational diabetes. 

Hyperinsulinemia is defined as having a blood insulin level that is above normal level in 
the fasting state, following ingestion of a meal or during a provocative diagnostic procedure. It can 
be seen in NIDDM or obesity and can be associated with or causal in hypertension or 

30 atherosclerosis. HyperinsuUnemia can occur without a diagnosis of diabetes. It may occur prior to 
the onset of NIDDM. Insulin insensitivity. also called insulin resistance, occurs when the insulin- 
dependent glucose clearance rate is less than that commonly occurring in the general population 
during diagnostic procedures such as a hyperinsuUnemic clamp (See, e.g.. DeFronzo. R. A. et al.. 
Am. J. Physiol. 232JE214-E233, (1979)) or a minimal model test. See, e.g.. Bergman. R. N. el al.. 

35 J. Clin. Invest 68:1456-1467 (1981). Insulin insensitivity is considered also to occur when the 
blood glucose concentration is higher than that commonly occurring in the general population after 
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i^..^ admws^on of imuHn (^,in ■oierance .sO or »h=n *e «io Cse^n i,«uita to- 
.,„cose con«nt„don is higher =oa™,nly occ„™g in m= ge,«m. popuiaion after . 10- 

l hour fasL msensmviry may be fom.d in NIDDM or obesi^ and can also be assocared, 

with or causal to hypenension or atheiosclerosis. , . ,. . 

Hyperamylinemia is defined as having a„ ahnonnally high blood antylin level. Am,.^ . 
^ ^w„ as diabetes associated pepdde (DAP, and ir^linoma associated polypepade aAP). 
Hyperamylinemia can be seen in NIDDM or obesity. 

adiposity can be seen in NIDDM associated wid, obesity as well as obestty wttho r 
NH^DM. It . defined as a higher fat body mass-to-lean body mass t^o man dtat con^n^^y 
10 occmng ta thegene.- population as oteasuted by whole body specific gravity or other genenUly 



Hyperlipidemi. is defined as havhig an abnonnal level of lipids in the blood. 
HypeHipidemiaexists when d. sentn. c^centralon of tot^ cholesterol or total .Hglyceddes or the 
s^ con^nttation of LDL.choles.n.l/HI.L.cho,es.e.l is higher dun that con»ot.y occutnng 
in me genenil population. I, can be seen in NIDDM or ad.=«sclen«is. 

The above disease stares could be treated by dther an».io,«ing or ptevent^g the ntetabohc 
^ biochemical dison^et. In addidon. huina,^ ^ animals, which have not be«. d,^^ J 
naving one of d.e above disease states but evidet^g -e or aU of the disordets descnbed ahove. 
ITbT^nefitted by preventing the developtne^ of a cur^itly ■ecog.^.ed dise^^ 
The.efore.acon>pound that is useful h.d.trea,me«efhype,g.ycem..impa.,ed glucoses 

..ype,i„s.ib,eoia.i,.uiininsensidvity.hype,amy.ine.nia. excess adiposi^^ 

also be used to feat or pt^vent NIDDM. obesity, hypenension or athen«c,eros.s. 

T^ subject invendon pn,vid=s a meUux. for preventing o, tteatmg NIDDM usuig 
,-„,. listed in Table 1. meir free base, or Uteir phannacologically ^^'^ 
and L compounds 1-1.9. the. ftee bases, or their phan^logically acceptable salts may^ 
..nunistered individually as the sole active ingtedient ^ a cotnposidon or ^^ "^ 

conipoundsselected fiotn Table Compounds .-.19 are known compounds and thetr sources 

are identified in Table I. K^^on.r 
ThedoseofCompou„dsl-U9.ot.usedisberweenO.. and 500 mg*g body wetghtdm y. 

^ preferred dose is 1-50 nig/.g/da,. expounds 1-1.9 may be administeted oolly. bucc^^. 
suhli^ly. parenterally. intnnasaily. intrarectaliy. or topically in any suttable phanuaceuacal 
foimularion. The oral route is preferred. 

The subject invendcn also pn,vides a mediod of preventing or treating me obesity usmg 
Compoimds ...28. listed in Table 2. d.ir free bases, or d«.r pharmacologically -^"^^ 
^ si compounds .-.28. meir fee bases, or ««ir phannacologically acceptable salts .nay be 
^stered individually as the sole acdve ^gredient ,„ a composition or combined «> fbtm a 
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composition. 

The dose of Compounds 1-128 to be used is between 0.1 and 500 mg/kg body weight daily. 
The preferred dose is 1-50 mg/kg/day. Compounds 1-128 may be adminiaeied orally, buccally, 
sublinguaJly, parenterally. iniranasally. intrarectally, or topically in any suitable phaimaceutical 
5 fonnulation. The oral route is preferred. 

INFORMATION DISCLOSURE STATEMENT 

Guanidine, monoguanidine and diguanidine compounds have been shown to produce 
hypoglycemia. See, e.g., Watanabe. C. J. Biol. Chem. 33:253-265 (1918); Bischoff. F. et al.. 
Guanidine structure and hypoglycemia 81:325-349 (1929). However, these compounds were 
10 observed to be toxic. In 1957, biguanide derivatives, e.g. phenformin and metfonnin, were used 
ciinicaiiy as anti-diabetic agents. Some members of this class continue to be used today while 
others have been withdrawn from the market or banned in the United States and most Western 
countries. See. e.g., Schafer, G.. Diabete Metabol. (Paris) 9:148-163 (1983). 

Gamma-guanidinobutyramide also known as Tyfonnin. and the HCl salt of Tyfonnin. 
15 known as Augmentin, were investigated as potential anti-diabetic agents fmm the mid-1960's until 
the mid-1970's. While Augmentin produced hypoglycemia, it was reported to produce hypertension 
In dogs [See, e.g.» Malaisse, W. et al., Honn. Metab. Res. 1:258-265 (1969)] and respiratory and 
circulatoiy collapse in rats and rabbits. See. e.g.. Buckle, A. et al., Honn. Metab. Res. 3:76-81 
(1971). The free acid of the amide was said to lack hypoglycemic activity [See, e.g.. Beeson, M. 
20 et al.. Honn. Metab. Res. 3:188-192 (1971)]. 

British pat^c 1.153.424 discloses the use of certain esters and amides of guanidino-^iphatic- 
acids in the treatment of diabetes mellitus where hyperuremia is present. The patent does not 
disclose that these compounds have an effect on hyperglycemia or any other symptom or 
pathological state related to diabetes. In a Canadian patent, 891509, the use of esters and amides 
25 of guanidinoaliphatic acids were disclosed for treating hyperuremia and hyperglycemia in diabetes 
mellitus. As noted above, the biologic activity of a guanidino aUcanoic acid was known to be 
different and less favorable so as to be ineffective compared to its amide for treating hyperglycemia. 

British patent, 1.195,199 discloses the use of guanidino alkanoic acids or their amides or 
30 esters in an insulin-containing, parenterally-administered composition for the treatment of 
hyperglycemia occurring in diabetes. According to this patent, the combining of a guanidino 
alkanoic acid, amide or ester with insulin reduces the risk of hypoglycemia as compared to insulin 
alone. British patent 1,195J200 discloses the use of guanidino alkanoic acids in a composition 
containing a guanidino alkanoic acid amide or ester derivative for the treatment of hyperglycemia 
35 occurring in diabetes. In a subsequent British patent, 1,552,179, the use of guanidino alkanoic 
acids, their salts, amides or esters in combination with a gluconeogenesis inhibitor for treating 
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hyperglycemic condidons was disclosed. Metfo^in was ci,e<. as an inhibi^r of g>uco:«.^=sis. 
BL.caldaui„dica.d*a.HL523.mep.f=n..gua„id^oalka™>icaciddertvadve.w^»>^ve 

as a agem u, six of seven expenments where bicod g.ucose concen^on «as me=su,ed «, 
::xrdiaJdcn.ic. and o.ywea.yac„.e in seven. s.dy.Mos.no«b,y B-ds. p^^^ 
5 , ,95 .99 I 195700 and Ui2.I79 do not Cairn udlity for jaanidino alicancc ac,ds. as ^ sole 
acdve co^p^nen. in composinons for .readng hypergiycen^c symp^cs dU^us. Among 
^anidinoai^ic acids .ested. seven, were inacdveasasing,= ag=n.Th..avanc.yo,guan.d^ 

^anoic adds ...c significanr anri-dia.e.,c acdviry and con,hinadon of mese co^po^ds w,* an 
agen, of ^wn and-dia^dc acdviry. e.g.. .e*nn,n. is necessary .o show beneflca, acd.^. 

,0 A,„s,ey.3reenand A,.«n. ,„,ec.ed ra.i».veno«s,y ^U. 3.GPA. arguun. ^a.d„-e.^ 

.anid,n„^de.and4-.— o^rydcacid. Argi^ and S-OPA sdmniafed m^i. 
:ecredo„.raZ,..uUidn„,af,e«d«Hoodg,u:oseco„ce„,rad„nw..d.od,„ 
sdm„,a.edtasu,insecredonb„.pro-»cedartsein«dodg,ucoseconcenn»on.S^.^^^^^^^ 
Oreen. A. e. a,.. Honn. Meob. R«. 6:..5->20 (.974). BlaCder. e. a... obsen,«. *a. ,0 ,^ 3 

, OPA sd.o,a^ ^ — isoia^d ^ isiers . v.^. - - —-^^^^ 
x: A ■ inav 194134-141 (1989). The insulin response induced by 3-GPA was 55% or inai: 
rrr^-XwasLdard^s^^conce^^o. — -^-^T: 
Omg^gS-OPAfdr 30-60 days, me heang.,ccgenco«e« was increased. S«.=.g..K0^ 
„ I , Physio,. 243:H9..-H916 (.912,. SimHarty. siceieia. mdscie glycogen cornet was 

,0 :;rred . 1 fed chow s.pp.e.en.d wid, .Cg. of M3PA U. ..0 ^. a - 

supp.eoen.ed vWd, 3-OPA a. 20 rng/s and snpp.ied Wid, drlnidng wa^^ 

for7-.2 wee^ .ad sennn gi-cose concenu^ons drar did no. d.«.r s.gn.«^y ~» 
Living nnsdpp.cn»n.ed Chow and wa.er.See..g..Moer.and.T.e.a,..A...P.ys.o..257.CS.O- 

, """r.espea.ad.posi.,i.i3-ow„*--e..u.„ora..cases,Seee,..S^^^^ 

H e. a... BioCen.. i. 232:.25..3. (.9S5„. .pp,emen.a.on of ^e die. v.d, ^^^ ^^^^ 
L.mdecreased^,weig..See.e.g..Moer,a„d.^andMahanna.D.eca...BxpenNeu^^ 

a8-..4-.2. (.980). TWs ef,^ has i^en adribu^d » dec-eased sfceleta, mdscie mass and has no 
ribld .0 reduced adiposis or deceased Upid s.o,age See. e.g.. Mahann. ^ =md 
■^n Shields R et ai.. Lab. Invest. 33:151-158 (1975). 

1. is needed in U« ar. is a so.e U^y «> uea. or preven. d.e undeHying meubohc 

disorders in these conditions. 

Jo„easpec..d«pres=n.inv=ndon provides a med»d of dea.«ng or prevennng me 
35 me.abo.icdiso,derof>nDDMbyadndnis«ring»ananima.exhibidngdiabe.e.inc.ud^^ 

L*cdveamoun.ofacompoundofTab,e.oraphannaceudca.,yaccepd.b.esa.t.he.eof. Od«r 
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indications for which these compounds may be useful can include hyperglycemia, impaired glucose 
tolerance, hyperinsulinemia, hyperamylinemia. excess adiposity and/or hyperlipidemia. The method 
comprises the systemic administradon of Compounds 1-119. listed in Table 1. their free bases, or 
their pharaiacologically acceptable esters and salts to animals, including humans, suffering from 
5 NIDDM. 

In another aspect, the present invention provides a method of treating or preventing a 
metabolic disorder such as excess adiposity or obesity in a patient susceptible to or experiencing 
said disorder comprising the systemic administration of Compounds 1-128, listed in Table 2, their 
free bases, or their pharmacologically acceptable esters and salts. 
10 DETAILED DESCRIPTION OF THE INVENTION 

Table 1, Compounds 1-119, theirfree bases, or their pharmacologically acceptable salts may 
be administered individually as the sole active ingredient in a composition for treating non-insulin 
dependent diabetes mellitus. 

The Table 1 compounds 1-119 of this invention are either commercially available or 
15 may be prepared by methods published in the chemical literature as indicated below in Table 1. 



TABLE I 



1 . COMPOUND NAME 


SOURCE 


1 I. DL-Aspartic acid 


Aldrich Chemical Co. 


2- Guanidine, benzyl-, sulfate 


Patent Belg. 667875; 
Chem Abstr. 65:5398g ' ■ 


3. Carbamic acid, (2-aminoethyI)dithio- 


Ors. Svnth. Coll.. Vol. m. 394 


4. Benzimidazole, 2-benzyl- 


Aldrich Chemical Co. 


5. Guanidine, (benzyloxy)-, 
cyclohexanesulfanate (salt) or 
Cyclohexanesulfanic acid, salt with 
(benzyioxy)guanidine 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087b 




6. Acetic acid, guanidino- or Glycocyamine 


Aldrich Chemical Co. 


7. Guanidine, l-<2-(l-methylindol-3- 
yl)etfiyl>-, nitrate 


Aldrich Chemical Co. 


1 8- Pseudourea, 2-butyl-2-thio-. hydrobromide 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087e 


9. Guanidine, (2-phenoxyethoxy)- 


A. Musashi, HoDoe-Sevlers Z. Phvsiol. Chem. 


297. 71 (1954) 


10. Crotonic acid, 4-amino-, trans- 


Sigma Chemical Co. 


TABLE 1 (Cont'd) 
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11 11, 3"Ajiiinoprop2nc sulfonic 3cici sodiiun ssJt 


Si^xDE OicmiCAil Co. 




12. Guanidine. <2-(octahydro-I(2H)- 
j azocinyl)ethyl>-, sulfate(2M) or Guanethidine 
1 sulfate or Israelin 


Aldrich Chemical Co. 


5 


13. Taurine 


Aidrich Chemical Co. 




14. Guanidine. (3-phenylpropoxy)- 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087b 




15. Guanidine. l-(3,3-diphenylpropoxy)-. 
nitraie 


Neth. Appi. 6502701; 
Chem. Abstr. 64:8087b 




16. Butyric acid. 4-amino-3-hydroxy-. (.+-.)- 


Aldrich Chemical Co. 


10 


17. Nicotinjc acid, 6-amino- 


AjUiiCU l,^lclXllL.ai l^U. 




1 8. Acrylic acid. 3-amidino-. irans- 


Chem. Abstr. 67:72463i 




19, Pseudourea. 2-benzyl-2-thio-. 
hydrochloride 


Aldrich Chemical Co. 


15 


20. Acrylic acid. S-amidino-. cis- or 
Antibiotic 220t$2 


Chem. Abstr. 67:72463i 




21. Guanidine, I-C4-oxo-2-thiazolidrnyl)- 


Pfalz and Bauer, Inc. | 




22. Guanidine. l-(benyioxy)- 3,3-dimethyI-, 
cyciohexane-sulfamate 


Chem. Abstr. 64:8087f | 


.20 


23. Guanidine. I-(benzyioxy)-2,3-diisoprDpyi-, 
hydrochloride . . 


Nfth Annl /^SrY77ni' ii 

Chem. Abstr. 64:8087g | 




24. Guanidine, phenethyl-. hydrogen sulfate, 
etfaanoi solvate 


Aldrich Chemical Co. R 





25. 4-Imida2oIeacetic add. hydrochloride 


Aldrich Chemical Co. 


25 


26. Guanidine. f4-aniinobutyl)-. sulfate or 
Agmaiine sulfate 


Aldrich Chemical Co. 




27. l-Piperidinecarboxamidine. sulfate 


Aldrich Qiemicai Co. 8 




29. 5-Indancarboxaldehyde. amidinohydrazone 


Aldrich Chemical Co. 




30. Guanidine. dodecyi- 


Aldrich Chemical Co. 




31. Glyoxylic acid, phenylhydrazone 


M. Petnmilo et al.. J. Chromatosr. 465, 87 
(1989) 


30 


32. Guanidine. (4-methyl-2-quinazolinyl)-. 
hydrochloride 


Aldrich Chemical Co. 




33. N-(Aminoirainomethyl)morphoIine 


Pfalz and Bauer. Inc. 




34. Guanidine. (2-ben20xazoIyl)- 


Aldrich Chemical Co. 




TABLE 1 (Cont'd) 
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35. Glycine, N-methyl-2-phenyl-, 
monohydrochloride 


Y H pf-^— Pt ni Helv. Chim. Acta 63. 
653 (1980) 


36. 2-Pyriclinamine, N-<2-(4- 
chlorophenyl)ethyl>- 


Aldrich Chemical Co. 


37. Hydrazinium, 2-(2-carboxyethyl)-l,l.l- 
trimethvl hydroxide, inner salt, dihydrate 


Y nrM^-T ^' ^'^^^ ^^^^ 
294 1387 (1987); Chem. Abstr. 108:167024w 


38. l-Propanesulfonic acid, 3- 
<(aniinoiminomethyl)thio>- 


Aldrich Chemical Co. 

7 WnnfT J Ore. Chem. 39, 3591 (1974) 


39. N-Acetimidoyl-beta-alanine 

40. g-Amino-g-guanidinopropionic acid 


SiRma Chemical Co. 


41. 4-Guanidinobenzoic acid 


Sigma Chemical Co. 


42- 2-trifluoromethylphenyiguanidine 


Parish Chemical Co. 


carbonate ^ 


Parish Chemical Co. 


44. N-(Dithiocarbamoyl)guanidine 

45. 2-Nitrophenylguanidine 

46. '7-rhlnmnhenvlguanidine carbonate 

47 2,4-dichlorDphenyiguanidine cartwnate 

48. 2-memoxyphenylguanidine carbonate 


Aldrich Chemical Co. 
Parish Chemical Co. 
Parish Chemical Co. 
Parish Chemical Co. 
Parish Chemical Co. 


49. 2-methylphenylguanidine carbonate 

50. 4-p.thvlohenvlguanidine carbonate 

51. p-phenyldiguanidine hexaacetate 

52 4-Chlorophenylguanidine 

53. 3-methylphenylguanidine carbonate 

54. N.N-Dimetiiylguanidine 


Parish Chemical Co. 
Parish Chemical Co. - 
Parish Chemical Co. 
Parish Chemical Co. 
K & K Rare and Fine Chemicals (ICN 

Biomedicals, Inc.) 

Aldrich Chemical Co. 

Aldrich Chemical Co. 


55. 2-methylpropylguanidine ^ 

56. N-isopropylguanidine 

57. 3-Guanidinobutyric acid 

58. 3-((Aminoiniinomethyl)thio)propiomc acid 

59. 3-C2-Pyridyi)aminopropionic acid 

. 60. 2-(4-chlorophenyl)ethylguanidine 

TABLE 

61. l-Napthytguanidine Nitrate 


Aldrich Chemical Co. 

MM. rnrlinnn" rr r>h.!r.hc:hei Khim. 
18. 2023 (1948) 
Aldrich Chemical Co. 
' GR Lappin, 1- Ora. Chem. 23, 1358 (1958) 
Patent application DE 33 12-5 16- A 

1 (Cont'd) 

1 Aldrich Chemical Co. 
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1 62. 2-(4-Methylphenyl)cthylguanidine 


Patent application DE 3312-516-A 




1 63 2-{4-Methoxylphenyi)ethylguanidme 


Patent application DE 3312-516-A 




64 2-{4-hydroxphenyl)etiiylguanidme 


Sigma Chemical Co. 




65. Histidine hydrochloride 


ICN Biochemicals 


5 


66. 3-((Methylaminoiniinomethyl)thio) 
propionic acid, hydrochloride 


W Han'"f'»''f, Pharm. fWinheim. Gar.) 
310. 273 (1977) 




67. P-Guanidinopropionic acid, ethyl ester 
hydrochloride 


H c^h.,cmr nl Rinmed. Biochim. Acta 
49, 519 (1990) 




68. l-(4-Chlorophenyl)imidazole 


Fairfield Chemical Co. 


10 


69. 3-(3-Pyridylamino)propionic acid 


p TT citn.cic nl TJetuvos TSR Mokslu 
Atnrt Darbai Ser. B 1 17 (1962); Chem. 

ADSu- Jo-jJO/w 




70. 3-(Phenylainino)propionic acid 


c r:-.vinfi PT fll . Tetrahedron 42, 5641 




71. Imidazole. 2-benzyl-. hydrochloride 


Y Am^miya Rf aL. SvHth. Comm. 20. 2483 




72. Pseudoutea, 2-isopropyl-2-thio-. 
hydrobromide 


Patent FR 1456265; 
Chem. Abstr. 67:109606m 


15 


73. Guanidine, l-(2-indoi-3-yIethyl)-, sulfate 


J y T ,Ayfa«ina flt . J. Mcd. Chem. 33, 543 




74. Pseudourea, 2-diphenylmethyl-2-thio-. 
hydrobromide 


Patent FR 2528038 A2; 
Chem. Abstr. 100:209383e 




75. 3H-2.3-Ben20xazine-3-cartJoxainidine. 
1,4-dihydro-, hydrochloride 


Patent US 3625967; 
cnem. Auatr. /u.j7u/7u. 


20 


76. l-Piperazinecarboxamidine. 4-phenyl-. 
sulfate 


Z. Zhou et al.. Heiishu 31 (1985); 
Chem. Abstr. 106:4977d 




77. Cinnamaldehyde, amidinohydrazone. 
nitrate or Guanidine, 1 -amino-, hydrazone 
with cinnamaldehyde, nitrate 


Patent US 3383409; 
Chem. Abstr. 69:76893p 


25 


78. Guanidine. (benzylideneamino)- 


G Soman et al.. Biochem. 25. 41 13 (1986) 




79. Pyridine. 2-<(2-Lmjdazolin-2- 

yl am ino)methyl>-. hydriodide ^ 


\A nnhp.y et al.. Pharmazie 33. 268 (1978) 




80. 2-Imidazoline. 2-(2-thenylamino)-. 
hyriodide 


T vi7 vfz-Fnrijinri p.r al.. J. Med. Chem. 12, 
1066 (1969) 


30 


81. 1,3-Benzimidazolinedicarboxylic acid. 2- 
imino-. dimethyl ester 


Patent GB 1351883; 
Them. Abstr. 81:105512u 
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82. Guanidine <(.aJpha. - 
methylbenzylidene)aniino>-. hydrochloride 


Y. Mivamoto NiDOon Novaku Gakkaishi 11. 
39 ri986): Chem. Abstr. 106:213883i 




83. p-Tolualdehyde, amidinohydrazone 


A.F. Hegaitv et al.. J. Chem. Soc. Perk. 
Trans. 2 2047 (1973) 


5 


84. Benzaldehyde, 0-ethyloxine 


E. Buehler. J. Ors. Chem. 32. 261 (1967) 




85. Guanidine, <(p- 

chlorobenzyiidene)amino>-, sulfate(2:l) 


S. Gooaian et al.. Biochem. 25. 4113 (1986) 




86. Guanidine. (cyclohexyImethyl>. 
sulfate(2:l) 


M. Pawlowski et al.. Acta Pol. Phaim. 45, 42 
(1988): Chem. Abstr. 110:212468v 


10 


87. 2H-Pyrimido<l,2-oquinazoline, 3,4,6,7- 
tetrahydio-6-imino-. hydrobiomide. hydrate 


R. Kwok. J. Het Chem. 15. 877 (1987) 




88. Guanidine, RhT-dimethyl-N"- 
(phenylmethyl)-, suifate(2:l) or Bethanidine 
sulfate 


Patent HU 155717; 
Chem- Abstr. 70:1 1481 Ir 


15 


89. Guanidine, (4-hydroxybutyl)-, sulfate(2:l) 


C- Yu. Zhonecaovao 16. 6 (1985): 
Chem. Abstr. 102:226-092t 




90. Guanidine, propyl-, sul£ate(2:l) 


Patent WO 8400875; 
Chem. Abstr. 101:191387t 




91. lH-Iinidazol-2-amine, 4.5-dihydro-l- 
(phenylmethyl)-, monohydrochloride 


F. Ishikawa et al.. Chem. Phann. Bull. 26, 

3658 (1978) 


.: . . 20 


92. lH-Iinidazol-2-ainine. 4,5-dihydro-5- 
phenyl-lrCphenylinethyl)-, monohydrobromide 


Wi. Matier et al.. J. Med. Chem. 16. 901 
(1973) 




93. Carbamimidothioic add. <3- 
(trifluoromethyI)phenyl>methyl ester, 
monotiydrochloiide 


LJS.. Panuette et al.. J. Ore. Chem. 33. 1080 
(1968) 


25 


94. Carbamimidothioic acid, (2.6- 
dichIorophenyl)methyl ester, 
monohydrochloride 


J.J. ZaliDskv et al.. J. Phami. Sci. 67, 256 
(1978) 




95. 2-IsoindoIine. 5-fluon>-2-(2-iimdazoIin-2- 

yi) 


Kroecer et al.. Aizneim.-Forsch. 40. 871 
(1990) 




96. S-(2,4.6-trimethyIbenzyi)isothiourea 


C. Temole et al.. J. Ore. Chem. 41. 3784 
(1976) 




97. 4-Phenylbutylguanidine 


B Jl. Baker et al.. J. Med. Chem. 12. 408 
(1969) 




98. 3-Phenylpropylguanidine 


E. Costa et al.. Life Sci. 1. 75 (1962) 




99. lJ2,4-Triazolo<3,4-a>isoquinoiine, 5^6- 
dihydrD-3-(trifluoiomethyl)- 


Patent US 3823238; 
Chem. Abstr. 82:26146v 
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100. 4(lH)-Pyriinidinone. 2.3-dihydro-2- 

im iJio-6-(3-nitrophenyl) 


,r T <:.._.i»:^i, »t oi 1 Med. Chem. 28. 1864- 
(1985) 


101 9-Methvl-3-guanidinopmpionic acid 


E.L. Esmans. Anal. Chem. 56. 693 (1984) 


102. Indole. 3-<(2-imidazolin-2- 
Yiainino)iiiethyl>- hydriodide 




103. 2-Dhenvl-2.2-diniethylethylguanidine 


I Med. Chem. 10:833 (1967) 


104 2-Dhenyl-2-hydroxyethylguarudine 


T Med. Chem. 81:136057D 


105. 2.2-diphenylethylguanidine 


T Med. Chem. 10:833 (1967) 


107. Guanidine. l.<2-(l-indolinyl)ethyl>-. 
nitraie — 


U.S. 3,093.632 


108. Guanidine. rvindol-3-vlpropyl)-. nitrate 
110. Guanidine. i-r2-indol-l-ylethyl)-. nitrate 


' 


1 12. Guanidine, (5 -methyl-2-benzimidazolyl)- 

115. Guanidine. <(2-chloro-6- 
fluorobenzyUdene)amino>-. sulfate(2:l) 


U.S. 3.975.533 


117. Methanimidamide. N--(4-chlorophenyl)- 

N.N-diniettiyl^ 

119. trans-2-Phenyl-l-quanidinocyclopropane 


BE 627 317 

I Med. Chem. 20:771 (1977) 
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The Table 2 compounds 1'128. their free bases, or their pharmacologically acceptable 

salts may be administered individually as the sole acuve ingredient in a composition. ' 

The Table 2 compounds 1-128 of this invention arc either conunerciaily available or 

may be prepared by methods published in the chemical literamre as indicated below in Table 
5 TABLE 2 



10 
15 
20 


1 COMPOUND NAME 


SOURCE 




1 I. DL-Aspariic acid 


Aldiich Chemical Co. 




2. Guanidine, benzyl-, sulfate 


Patent Belg. 667875; 
Chem. Abstr. 65:5398g 




3. Caibamic acid, (2-aminoethyi)dithio- 


Ore. Svnth. Coll. Vol. ni. ^Q4 




4. Benzimidazole. 2-benzvl- 


Aldrich Chemical Co. 




5. Acedc acid, guanidino- or Glycocyamine 


Aldrich Chemical Co. 




6. Guanidine, (benzyloxy)-. 
cyclohexanesulfanate (salt), or 
Cyclohexanesulfanic acid, salt with 
(benzyloxy)guanidine 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087b 




7- Guanidine, l-(2-benzimidazolyl)- or 
Benzimidazole, 2-guanidino- 


Aldrich Chemical Co. 




8. Pseudourea. 2-butyI-2-thio-, hydrobromide 


Aldrich Chemical Co 




9. Guanidine, (2-phenoxyethoxy> 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087e 




10. Crotonic acid, 4-amino-. trans- 


A. Musashi. Hoooe-Sevlers Z. Phvsiol Chem 
297. 71 (1954) 




11. 3-Aminopropane sulfonic acid sodium salt 


Sigma Chemical Co. 




12. Butyric acid. 2.4-diamino-. L-, 
dihydrochloride 


Sigma Caiemical Co. 


1 


13. Guanidine, <2-(octahydro-l(2H> 
azocinyl)ethyI>-, sulfate(2:l) or Guanethidine 
sulfate or Ismelin 


Aldrich Chemical Co. 




14. Guanidine, (3-phenylpropoxy)- 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087h 




15. Alanine. N-amidino- 


A.E. Miller et al.. Svnth. 777 (1986) 


30 


16. Guanidine, l-(3.3-diphenyipropoxy)- 
nitrate 


Neth. Appl- 6502701; 
Chem. Abstr. 64:8087h 




7. Pyrazole-4-carboxylic acid. 3-amino-. 
thyl ester 


Aldrich Chemical Co. 




8. Nicotinic acid. 6-amino- 


Aldrich Chemical Co. 
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19. Acrylic acid. S-amidino-. trans- 


Patent NL 6612037: 
rhem. Abstr. 67:72463j 


20. Pseudourea, 2-benzyl-2-thio-. 
hydrochloride 


Aldrich Chemical Co. 


'. '. '■ 

1 21. Acrylic acid. 3-aniidino-, cis- or 

Antibiotic 220t$2 


Patent NL 6612037; 
Chem. Abstr. 67:72463j 


22. Guanidine. l-(4-oxo-2-thiazolidinyl)- 


Pfalz and Bauer. Inc. 


23. Guanidine, l-(Denzyioxyj- j.j uiuk^u-j . 
cyciohexane-sulfamaK 


Neth. Appl. 6502701; 
Chem. Abstr. 64:8087f 


24. Guanidine, l-(benzyloxy)-2.3-diisopropyl-, 
hydrociiloride 


Neth- Appl. 6502701; 
Chem. Abstr. 64:8087g 


25. Guanidine. phenetiiyl-, hydrogen sulfate, 
ethanol solvate 


Aldrich Chemical Co. 


75 4.]jniiia7n\eac&uc acid, hvdtochloride 


Aldrich Chemical Co. 


27. Guanidine, (4-aminobutyi)-. sulfate or 


Aldrich Chemical Co. 


28. 1-Piperidinecarboxamidine. sulfate 


Aldrich Chemical Co. 
Aldrich Chemical Co. 


29 Guanidine, (5-methyl-2-benzimida20lyl)- 

30 5-Indancaiboxaldehyde. amidinohydrazone 


Aldrich Chemical Co. 
Aldrich Chemical Co. 


31 Hydrocinnamic acid. .beta.-amino- 


Aldrich Chemical Co. 


33. Glyoxylic acid, phenylhydiazone 


p»^„,i« ni T Chiomatoar. 465. 87 
(1989) 


34. Guanidine, (4-inethyl-2-quinazoIinyI)-. 
hydrochloride 


Aldrich Chemical Co. 


36. Guanidine. (2-benzoxazolyl)- 


Aldrich Chemical Co. 


37. Hydrocinnamic acid, .beta.- 
(aminomethyO-p-chloro- or Baclofen or 
Lioresal 


Sigma Chemical Co. 


38. Glycine. N-methyl-2-pheny!-. 
monohydrochloride ^ , 


jr 1^ pfry^^r i.r M Helv. Chim. Acta 63. 
653 (1980) 


39. Hydrazinium, 2-(2-carboxyethyl)-l.l.l- 
trimethyl hydroxide, inner salt, dihydrate 


Y rinlflh-" ri""^' Alfnri Nauk SSSR 

294, 1387 (1987); 

Chem. Abstr. I08:167024w 


40. 1-Propanesulfonic acid. 3- 
<(aininoiininomethv!)thio>- 


Aldrich Qiemical Co. 
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41. IH-Pyrazole-l-propannic acid 


H. Reimlinaer et al., Chem. Ber. 97. 331 
(1964) 


42. N-Acetimidoyl-beta-alanine 


T. Wans. J. Ore. Chem. 39. 3591 n974'> 


43. 2-Aniino-3-guanidinopropionic acid 


Sigma Chemical Co. 


44. 2-ChIon)-5-guanidinopentanoic acid 


Sigma Chemical Co. 


45. 4-Guanidinobenzoic acid, hydrochloride 


Sigma Chemical Co. 


j| 46. 3-(Ainiiio(phenylimino) 
methylamino)propionic acid 


A.E. Miller et al.. Smth. 777 (1986) 


47. 2-trifluoTDinethyIphenyiguanidine 
carfoonste 


Parish Chemical Co. 


48. Phenyl goanidine carbonate 


Parish Chemical Co. 


49. N-(Dithiocarbainoyl)guanidine 


Aldrich Chemical Co. 


50. 2-Nitrophenylguanidine 


Parish Chemical Co. 


51. amidinothiourea 


Alfa Research Chemicals 


52. 2-chlorophenylguaiiidine carbonate 


Parish Chemical Co. 


53. 2,4-dichlorophenylguanidine cart>onate 


Parish Chemical Co. 


54. 2-metiioxyphenylguanidine carbonate 


Parish Chemical Co. 


55. 2-raethylphenylguanidine carbonate 


Parish Chemical Co. 


56. 4-ethyJphenyiguanidine carbonate 


Parish Chemical Co. 


57. p-phenyldiguanidine hexaacetate 


Parish Chemical Co. 


58. 4-ChlorophenyIguanidine 


Parish Chemical Co. | 


59. 3-methylphenyIguanidine carbonate 


K & K Rare and Fine Chemicals (ICN 
Biomedicals. Inc.) 


60. l.l-Dimethylguanidine sulfate 


Aldrich Chemical Co. 


61. 2-Methylpropyiguanidine sulfate 


Aldrich Chemical Co. 


62. 2-Guanidinopropane sulfate 


Aldrich Chemical Co. 


63. 3-Methyl-3-guanidinopropionic acid 


V.M. Rodionov et al.. Zhur. Obschchei Khim. 

18. 2023 (1948) 


64. 3-((Aminoiminomethyl)thio)propionic acid 


Aldrich Chemical Co. 


65. 2-Guanidinoethanesulfonic acid 


J. Huxtahie et al., J. Phaimacol. Exd. Ther. 
211. 465 (1979) 


66. 3-PhenyI-3-guanidinopropionic acid 


V.M. Rodionov et al.. Zhur. Obschchei Khim. 
18, 2023 (1948): 

Chem. Abstr. 43:3793 || 
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67. 3-(2-Pyridylamino)propionic acid 


G.R. Lappin, J. Ore. Chem. 23. 1358 (1958) 11 




68. 3-Phenyipropylguanidine sulfate 


E. Costa at al.. Life Sci. 1. 75 (1962) | 




69. 2-(4-Chlorophenyl)ethylguarudine sulfate 


Patent application DE 3312-516-A 




70. I-.^faptl^ylsuanidine nitrate 


Aldrich Chemical Co. 


5 


71. 2-{4-Methylphenyl)ediylguanidine sulfate 


Patent application DE 3312-516-A 




72. 2-(4-Methoxyphenyl)ethylguanidine 
sulfate 


Patent application DE 3312-516-A 




73. 2-(4-Hydroxyphenyl)ethylguanidine 
sulfate 


Sigma Chemical Co. 


10 


74. Histidine hydrochloride 


ICN Biochemicals 




75. 3-{(Methylaminoiminoinethyl)thio)pro- 
pionic acid, hydrochloride 


W Hflnftfpid. Arrh. Phann. fWeinheim. Ger.) 
310, 273 (1977) 




76. 3-Guanidinopropionic acid, ethyl ester 
hydrochloride 


M Schuster et al.. Biomed. Biochim. Acta 
49. 519 (1990) 


15 


77. 2-Guanidinyloxyacetic acid 


R I i iidwiff et al.. J. Med. Chem. 13, 60 

(1970) 




79. l-(4-Chlorophenyl)imidazole 


F. Gavina et al.. Tetrahedron 42, 5641 (1986) 




80. Imidazole. 2-benzyl-, hydrochloride 


Y Amemiva et al.. Svnth. Comm. 20. 2483 
(1990) 




81. Pseudoursa. 2-isopropyl-2-thio-, 
hydrobromide 


Patent FR 1456265; 
Chem. Abstr. 67:109606m 


20 


82. Guanidine. l-(2-indoI-3-ylediyl)-. sulfate 


TT I aMatrina et aJ.. J. Med. Chem. 33. 543 
(1990) 




83. Pseudourea. 2-diphenylmediyl-2-thio-. 
hydrobromide 


Pntftnr FR ^/i^RO^R A2: Chem. Abstr. 
100:2093836 




84. 3H-2.3-Benzoxazine-3-carboxamidine. 
1.4-dihydro-. hydrochloride 


Patent US 3625967: Chem. Abstr. 76:59679a 


25 


85. 1-Piperazinecarboxamidine. 4-phenyl-, 
sulfate 


Z. Zhou et al., Heiishu 31 (1985); 
Chem. Abstr. 106:4977d 




86. Cinnamaldehyde. amidinohydrazone, 
nitrate or Guanidine. 1 -amino-, hydrazone 
with cinnamaldehyde. nitrate 


Patent US 3383409: Chem. Abstr. 69:76893p 


30 


87. Guanidine. (benzylideneamino)- 


G. Soman et al.. Biochem. 25. 4113 (1986) 




88. Pyridine, 2-<(2-imidazolin-2- 
yIamino)methyl>-. hydriodide 


M. Dubev ei al.. Pharmazie 33. 268 (1978) 




89. 2-Imidazoline, 2-(2-thenyl amino)-, 
hydriodide 


J.W. McFariand et al., J. Med. Chem. 12. 
1066 (1969) 
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90. 1,3-Benzimidazoiinedicarboxylic acid. 2- 
11 imino-. dimethyl ester 


PatentGB 1351883: Chcm. Abstr. 
81:105512u 


91. Guanidine, <(.alplia.- 
niethyibenzyiidene)ainino>, hydrochloride 


Y. Mivamoto Ninnon Novaku GakJcaishi 11. 
39 (-1986^: Chem. Abstr. 106:213883j 


92. p-Tolualdehyde. amidinohydrazone 


A.F. Heeartv et al., J. Chem. Soc. Perk. 
Trans. 2 2047(1973) 


93. Benzaldehyde, 0-ethyloxine 


E. Buehler. J. Org. Chem. 32. 261 (1967) 


94. Guanidine, <(p>- 
Jl chlorobenzylidene)ainiiio>-. sulfate(2:I) 


S. Gonalan et al.. Biochem. 25, 41 13 (1986^ 


95. Guanidine, (cyclohexylmethyl)-, 
sulfale(2:l) 


N. Pawlowski. et al. Acta Pol. Pharm. 45. 42 
(1988); Chem. Abstr. 110:212468y 


96. 2H-Pyriniido<l,2-o>quinazoiine, 3.4.6,7- 
tetrahydro-6-imino-, hydrobromide, hydrate 


R. Kwok, J. Het. Chem. 15, 877 (1978) 


97. Guanidine, (2-hydroxyethyl)-. 
monohydrobromide 


J.G. Sterk et al.. Arch. Phann. (Weinheim. 
Ger) 319, 1057 (1986) 


98. Guanidine, N.N'-dimethyl-N"- 
(phenylmethyl)-, sulfate(2:l) or Bethanidine 
j sulfate 


Patent HU 155717: Chem. Abstr. 70:1148 lir 


99. Guanidine, prolyl-, sulfate (2:1) 


Patent WO 8400875: Chem. Abstr. 
101:1913871 


100. lH-IinidazoI-2-amine. 4,5-dihydn>-l- 
(phenylmethyl)-, monohydrochloiide 


F. Ishikawa et al.. Chem. Pharm. Bull. 26. 
3658 (1978) 


101. lH-ImidazoI-2-amine, 4.5-dihydio-5- 
phenyl-I-(phenylmethyl)-. monohydrobromide 


Wl.. Matieret al.. J. Med. Chem. 16, 901 
(1973) 


102. Carbamimidothioic acid, <3- 
(trifluoromethyI)phenyi>methyl ester, 
monohydrochloride 


L.A. Paauette et al.. J. Ore. Chem. 33. 1080 

(1968) 


103. Carbamimidothioic acid, (2.6- 
dichlorophenyl)methyl ester, 
monohydrochloride 


JJ. Zalioskv et al., J. Phann. Sci. 67. 256 
(1978) 


104. 2-IsoindoIine, 5-fluoro-2-(2-imidazolin-2- 
y!)-, maleate 


K. Kroeeer et al.. Arzneim.-Forsch. 40^ 871 

(1990) 


105. S-(2.4,6-OTmethylbenzyl)isothiourea. 
hydrochloride . 


C. Temole et al.. J. Ore. Chem. 41. 3784 
(1976) 


106. 4-PhenyIbutylguanidine sulfate 


B JL Baker et al.. J. Med. Chem. 12. 408 
(1969) 


107. .beta.-Alanine. N-(o-chlorophenyl)- 


Patent FR 1514280: Chem. Abstr. 70:68195t 
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108. .beia.-Alanine. N-benzyl-. hydrochloride 


p w Frhardt. Svntn. conun. ij, iu-> Ki^o-j/ 


109. lJ.4-Triazolo<3.4-a>isoquinoiine. 5.6- 
dihydro-3-(trifluoromethyI)- 


p,r*r,t Ti«i ^8733^8: Chem. Abstr. 82:26 146v 


110. 




III. 2-Phenyi-2-nnethyIpropylguanidine 
sulfate 


J. Med. Chem. 10:833 (1967) 


1 12. Methanimidamide. N'-(4-chlorophenyl)- 
N,N-dimethyl- 


BE 629 317 


113. trans-2-PhenyI- 1 -guanidinoc yclopropane 
sulfate 


J. Med. Chem.. 20:771 (1977) 


1 14 Butyric acid, 4-amino-3-hydroxy-. (.+-.)- 




115. 2-Pyridinamine, N-<2-{4- 
chlorophenyl)ethyl>- 




116. 7-Methvl-3-guanidinopropionic acid 




117. 2-Phenyl-2-hydroxyethylguanidine 


J Med. Chem. 81:136-057D 


118. 


T Med. Chem. 10:833 (1967) 


120. Guanidine, l-<2-(l-indolinyi)ethyl>-. 


US 3,093,632 


123. Guanidine, l-(2-indol-l-yIethyI)-, niiraie 


US 3.028.393 


128. Guanidine. <(2-ciiloro-6- 
fluorobenzyUdene)amino>-. sulfate(2:l) 


US 3.975.533 ' ' 



^SOOGID- <WO_9303714Aaj_> 



SUBSTTTUTE SHEET 



wo 93/03714 





PCT/US92/06S36 



-17- 



The subject compounds cause several biologic effects thai are beneficial in the treatment 
of human disease. They improve plasma glucose level, insulin sensitivity, plasma amylin level, 
adiposity and plasma lipid level. All of these effects are beneficial in treating metabolic 
disorders or metabolism such as NIDDM and excess adiposity or obesity. 



and impaired glucose tolerance after oral or parenteral administradon of a glucose solution. The 
subject compounds, that are administered to KKA' mice, a rodent model of NIDDM. decreases 
the non-fasting plasma glucose concentration and improves glucose tolerance. The minimum 
effective dose in KKA' mice is 130 mg/kg/d when administered as an admixture in rodent chow. 
10 Higher doses produce a proportionately greater effect Doses that are less dian the minimimi 
effective dose in KKA' mice may be effective at decreasing blood glucose levels in other 
species, e.g., human, since elimination is rapid in rodents and may occur more slowly in other 
species. 



15 Defronzo, R., Diabetes 37:667-687 (1988) and Reaven, G., Diabetes 37:1595-607 (1988)], 



[See, e.g.. Reaven. supra and Stout, R. W., Diabetologia 16:141-150 (1979)] and may be 
etiological factors in these diseases. 3-GPA ameliorates hyperinsulinemia in KKA^ mice and 
decreases the plasma ratio of insulin-to-glucose concentration, indicating increased insulin 
20 sensitivity. Therefore. 3-GPA is useful in the treaonent or in the prevention of NIDDM, 
hypertension.' obesieyi and atherosclerosis. 

Hypenunylinemia may occur in NIDDM, decreasing tissue glucose metabolism [See. 
e.g., Leighton, B. et al.. Nature 335:632-635 (1988)] and altering pancreatic hormone secretion 
[See, e.g., Clark, A., Diabetic Medicine 6:561-567 (1989)]. 3-GPA ameliorates 
25 hyperamylinemia and therefore is beneficial in treating disease states in which plasma amylin 
concentration is increased. 

Excess adiposity is an etiological factor in NIDDM and when extreme, represents a 
disease state in itself. The subject compounds decrease adiposity by decreasing the level of 
lipids stored in fat and liver tissue. The compounds are therefore beneficial in the treatment of 
30 obesity alone or in concert with NIDDM. The effect of the subject compounds is selective for 
lipid-rich tissues (e.g.. epididymal fat and fatty liver of ob/ob mice) while muscle mass is 
unaffected or only minimally affected. 

Increased serum low density lipoprotein (LDL) cholesterol concentration is an etiological 
factor in coronary artery disease. The subject compounds decrease LDL-choiesteroI levels in 
35 spontaneously hyperiipidemic mice and therefore is useful in treating or preventing 
hyperlipoproreinemia, atherosclerosis and coronary artery disease. 



5 



NIDDM is characterized by hyperglycemia in the fasting or post-prandial state 



Impaired tissue insulin sensitivity and hyperinsulinemia occur in NIDDM [See. e.g.. 



hypertension (See. e.g.. Reaven. supra) , obesity (See, e.g.. Glass A., supra) , and atherosclerosis 
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"Sole active phannaceuiical agent" means that the subject compounds or its sail, 
administered as claimed herein, is the only pharmaceutical agent in the composition- 

"Patienis susceptible to or experiencing a metabolic disorder." i.e.. hyperglycemia, 
impaired glucose tolerance, hyperinsulinemia, insulin insensitivity. hyperamyiinemia. excess 
5 adiposity and/or hyperlipidemia means a human or animal who exhibits said metabolic disorder 
and is therefore likely to exhibit one of more of the disease states described above. Such 
patients are readily diagnosed by a physician or veterinarian of ordinary skiU. Tieamient" 
means the amelioration or total avoidance of the metaboUc disorder as described herein. 
"Prevention" means the avoidance of a currently recognized disease state, as described herein, in 
10 a patient evidencing some or all of the metabolic disorders described above. 

For aU of these purposes, any convenient route of systemic administration is employed, 
e.g.. orally, paienterally. intianasally or intrarectally. In general, the preferred form of 
administration is orally. 

Compositions containing the compounds may he administered in a sustained release 
15 formulation. "Sustained release" means a formulation in which the drug becomes bioIogicaUy 
available to the patient at a measured mte over a prolonged period. Such compositions are weU- 
known in the art 

Since die subject compounds decrease body fat without affecting tiie lean mass, tiiey are 

of great commercial benefit to the meaU poultry, and fish producing industries in achieving its 
20 goll of producing leaner animal products. The subject compomids can be administered admixed 

in the diet of farm animals or as a pharmaceutical preparation such as an oral tablet or capsule. 

by injection, or by implantable sustained release devices thereby increasing die protein content 

of the carcass while decreasing its fat contenL This would produce muscle tissue widi less faL 

This benefit of the subject compomids would also impact on die potential healdi to die meat, 
25 poultry, and fish consuming public. The term "farm animals" is defined as animals which are 

raised for food production. The term includes, but is not limited to. such animals as cadle. 

poultry, fish, swine, and lamb. 

The subject compomids increase exercise tolerance in normal mice. Thus die present 

invention may be useful in treating muscular dysfimctioa such as post-poliomyelitis chronic 
30 muscle fatigue syndrome or muscular dystrophy, or in treating chrtjnic muscular weakness 

associated widi advanced age or chrxjnic immobilization, or in increasing endurance and exercise 

in normal humans. 

The subject compounds are also usefiit for improving die survival rate of mice 
maintained in a low oxygen environment and dierefore is beneficial in treating or preventing 
35 disease states involving tissue hypoxia, e.g.. peripheral claudication and exercise intolerance in 
diabetic hmnans. and angina, myocardial infarction and stroke in diabetic and normal hmnans. 
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It is known that glucose-dependent protein crossiinking alters the tertiary structure of 
several proteins . This protein glycosylation may contribute to diabetic complication and 
complications of aging in non-diabetic humans, such as neuropathy, nephropathy, retinopathy, 
hypertension, and atherosclerosis. The subject compounds are useful to block protein glycosy- 
5 lation and therefore be of benefit in treating or preventing this reactioa 

The dosage regimen for the subject compounds in accord with this invention will depend 
on body weight Table 1 and Table 2 compounds in phannaceutical dosage form, can range 
from 1-500 mg/kg/day. The preferred dose is 5-100 mg/kg/day. Any sustained released 
formulations can be used. 
10 The Table 1 compounds were tested for effects that are beneficial in the treatment or 

prevention of NIDDM using one or more of three procedures. 

Procedure 1: Compounds were administered orally to KKA' mice fi>r 3 days. Compounds were 
mixed in the chow at 1-5 mg/g or unsupplemented chow was provided. The blood glucose 
15 concentration was determined before initiating treatment and on the third treatment day. 

Compounds that cause a decreased in blood glucose concentration during flie study period at any 
of the doses that was greater by 20% or more than the decrease in blood glucose level, if any, 
occuning in control mice were considered active. KKA' mice are rodent models of non-insulin 
dependent diabetes mellitus (Iwatsuka, H., Shino, A., and Suzuoki, Z.: General survey of 
20 diabetic feamrcs of yellow KK mice. Endocrinol. j£qx)rL 17: 23-35, 1970). 

Procedure 2: Compounds were administered orally to C57BL6J-ob/ob mice for 4 days. 
Compounds were mixed in the chow at 5 mg/g or unsupplemented chow was provided. The 
blood glucose concentration was determined before initiating treatment and on the fourth study 
25 day. Compounds that cause a decrease in blood glucose level during the snidy period that was 
greater by 20% or more than the decrease in blood glucose concentration, if any, occurring in 
control mice were considered active, ob/ob Mice are rodent models of non-insulin dependent 
diabetes mellitus (Coleman, D. L.: Diabetes-obesity syndromes in mice. Diabetes 31, Suppl. 1: 
i-6. 1982). 

30 

Procedure 3: Compounds were tested for their ability to antagonize carrier mediated transport of 
3-guanidinopropionic acid into rat brain synaptosomes. Rat brain synaptosomes were prepared 
as described (Fjalland, B.. Acta Pharmacol, et Toxicol. 42: 73-76, 1978). Synaptosomes were 
incubated in Krebs Ringer bicarbonate buffer with 5 mM glucose and 0.1% bovine serum 
35 albumin, pH 7.4, for 5 min at 25°C with test compoimds at a concentration of 1 mM and [4- 
'*C]-3-guanidinopropionic acid. Compounds that decreased synaptosomal accumulation of [4- 



<WO_9303714A2J_> 



SUBSTTTUTE SHEET 



flP PCT/US92/06536 
WO 93/03714 ^ 

-20- 

-C]-3-guamdinopropionic acid by >20% were considered active. Hie ability of compounds to 
antagonize synaptosomal uptake of 3-guamdinopTopionic acid was found to significantly 
coneiate with the decrease m blood glucose concentration in KKA'' mice using Procedure 1. 
Thus antagonism in this assay was considered to be predictive of and-NIDDM activity. 
5 Effect of test compounds from Table I on blood glucose concentration in KKA' mice 

was measured and is shown in Table 3. Data are shown as the mio of post-treamient blood 
glucose levels in treated (T) and control (Q mice. T/C-vaJues <0.80 are considered active. 
Compounds were tested using Procedure I. Stage 1 indicates the compound was tested at 1 
mg/g; Stage 2, at 2 mg/g; Stage 5, at 5 mg/g. 
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TABLE3 



5 



10 



15 



20 



25 



30 



MOUSE INSULIN SENSITIZING SCREEN 


COMPOUND 
NUMBER 
(Table 1) 


TEST STAGE 


NFBG T/C 


72 


5X 


0.56 




5X 


0.54 




5X 


0.52 


11 


5X 


0.30 


12 


5X 


0.30 


13 


5X 


0.65 


107 


1 
I 


0.28 
0.54 


15 




0.37 


73 


1 


0.24 
0.27 


16 


5X 


0.76 


18 


5X 


0.45 


110 


5X 
1 


0.56 


75 


5X 




19 


5X 


050 


20 


5X 


0.43 


21 


5X 


0.64 


24 


5X 


0.22 


26 


5X 


0.70 


27 


5X 


0.23 


28 


5X 


0.33 


29 


3.3 


0.20 


82 


5X 


0.34 


83 


5X 


0.28 


86 


5X 


0.37 
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5 



10 



15 



20 



25 





TABLE 3 (Cont'd) 


COMPOUND 
NUMBER 
(I SDK i) 


TEST STAGE 


NFBG T/C 


32 


5X 


0.35 




5X 


0.68 


— i — 


5X 


0.40 


36 


5X 


0.69 


89 


2X 


0.58 


90 


5X 


0.33 




95 


I 


0.26 


39 


1 


0.76 




40 


5X 


0.37 


41 


5X 


0.80 


42 


5X 


0.64 


43 


5X 


0.34 
0.73 




44 


5X 


0.38 




45 


5X 


0.69 




46 


5X 


0.45 

— — 




47 


5X 


0.34 




48 




0.75 


49 


1 


0.67 




50 


5X 
I 


0.12 

0.42 




51 


5X 


0.35 






5X 


0.71 




52 


5X 


0.32 




53 


5X 


0.36 




54 


5X 


0.56 




55 


I 
1 

5X 
.3X 


0.37 
0.46 
0.34 
0.73 
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1 TABLE 3 (Cont'd) 


j UUMrOUND 
NUMBER 
(Table 1) 


TEST STAGE 


NFBG T/C 


56 


1 
1 


0.66 
0.66 
0.66 


57 


5X 


0.77 


101 


5X 


0.73 


58 


5X 


0.53 




5X 


0.20 


66 


5X 


0.47 


67 


5X 


0.47 


104 


5X 


0.62 




5X 


0.45 




5X 


0.37 II 
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The effect of Table 1 compounds on blood glucose concentraiion in oblob mice 
was measured and is shown in Table 4. Data are shown as the ratio of post-treaanent 
blood glucose levels in treaied (T) and cornrol (Q mice. T/C-vaiues <0.80 are 
considered active. Compounds were tested using Procedure 2. 

5 

TABLE 4 

r»^ pn..nH Id. # (Table 1) Blood Gh.rose Response (T/Q 

0.40 



71 
2 
3 
5 
14 
25 
102 
97 
68 
103 
60 



0.65 
0.74 
0.65 
0.46 
0.68 
0.55 
0.72 
0.56 
0.72 
0.75 



The effect of Table 1 compounds on synaptosomal uptake of (4-"*C]-3- 
guanidinopropionic acid is shown in Table 5. Compounds decreasing [4-'^Cl-3- 
guanidinopropionic acid uptake by >20% (i.e.. <80% of control value) are considered 
active. Compounds were tested using Procedure 3. 
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TABLE 5 





INH 


TAKE 
IBITTON 


j UPTAKE 

1 iNHiBrnoN 


UPTAKE 
INHIBITION 


5 


Compound i 
(Table 1) 


% Control 


Compound 
(Table 1) 


f 

% Control 


Compound it 
(Table 1) 


% Control 




71 


74 00 
76.00 


76 


72 20 
72.20 


94 


4.0. 




1 


79.00 


77 


0.00 
0.00 


96 


.7(. 




2 


69.80 


25 


59.00 
56.00 


42 


48.0C 




3 


78.00 


30 


47.40 


43 


74.90 


10 


4 


76.00 


78 


13.00 


46 


35.30 




5 


58.00 


79 


67.50 


47 


15.70 




6 


52.00 


80 


54.40 


49 


72.80 




7 


71.00 


31 


70.00 


50 


22.40 




8 


69.10 


81 


64.70 


51 


53.30 


15 


9 


3.00 


82 


6.50 


52 


30.00 




14 


28.60 


83 


5.00 


53 


53.00 




107 


72.00 


84 


73.00 


57 


22.00 




15 




85 


7.00 


101 


42.00 




73 


42.00 


86 


53.00 


58 


7.80 


20 


74 


3.00 


115 


2.00 


97 


50.00 




16 


15.00 


j 87 


57.10 


98 


60.00 




17 


79.00 


36 


64.00 


60 


29.00 




18 


62.00 


88 


63.00 


61 


22.00 




110 


64.00 
64.00 


37 


55.00 


62 


45.00 


25 


75 


42.50 


117 


52.00 


63 


59.00 




19 


32.00 


91 


59.00 


64 


63.00 




20 


63.00 


92 


10.50 


103 


68.00 




21 


40-00 


99 


76.00 


65 


77.00 




22 


68.00 


38 


50.00 


66 


60.00 


30 


23 


42.00 


93 


7.0O 


119 


48.00 




24 


25.00 
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The Table 2 compounds were tested for effects that are beneficial in die treatment or 
prevention of excess adiposity or obesity using one or more of three procedures. 

Procedure 1 : Compounds were administered orally to KKA>- mice for 3 days. Compounds were 
5 mixed in the chow at 1-5 mg/g or unsupplemented chow was provided. The body weight was 
deteimined before initiaring treatment and on the thin! tieamient day. Compounds that cause a 
decreased in body weight during the study period ai any of die doses diat was greater than the 
weight decrease, if any, occurring in control mice receiving unsupplemented chow were 
considered active. KKA' mice are rodent models of obesity and diabetes Qwatsuka, H., Shino. 
10 A., and SuzuoJd. Z.: General suivey of diabetic features of yellow KK mice, Endocrinol. Japon. 
17: 23-35. 1970). 

Procedure 2 : Compounds were administered orally to C57BL6J-ob/ob mice for 4 days. 
Compounds were mixed in the chow at 5 mg/g or unsupplemenied chow was provided. The 
15 body weight was determined before initiating treatment and on the fourth study day. 

Compounds that cause a decreased in body weight during the smdy period that was greater than 
the weight decrease, if any, occurring in control mice receiving unsupplemented cfaow were 
considered active, ob/ob Mice are rodent models of obesity and diabetes (Cawthome, M. A.: 
The use of animal models in die detection and evaluation of compounds for the treatment of 
20 obesity. In: "Animal Models of Obesity", New York: Oxford University, pp. 79-90, 1979). 

Procedure 3: Compounds were tested for their ability to antagonize carrier mediated transport of 
3-guanidinopropionic acid into rat brain synaptosomes. Rat brain synaptosomes were prepared 
as described d^alland, B., Acta Pharmacol, et Toxicol. 42: 73-76. 1978). Synaptosomes were 

25 incubated in Krebs Ringer bicarbonate buffer with 5 mM glucose and 0.1% bovine seram 
albumin, pH 7.4. for 5 min at 25»C with test compounds at a concentration of 1 mM and [4- 
'*C]-3-guanidinopropionic acid. Compounds tiiat decreased synaptosomal accumulation of [4- 
'-'Cl-S-guanidinopropionic acid by >20% were considered active. The ability of compounds to 
antagonize synaptosomal uptake of 3-guanidinopropionic acid was found to significanUy 

30 conelate with weight loss in KKA' mice using Procedure 1. Thus antagonism in this assay was 
considered to be predictive of anti-obesity activity. 

The effect of die Table 2 compounds on body weight in KKA» mice was tested and is 
shown in Table 6. Table 2 compounds were tested using Procedure 1. The first value indicates 
the compound was tested at 1 mg/g; the second value, at 2 mg/g; die fifth value, at 5 mg/g. etc. 

35 Percent (%) change is die body weight percent change. 
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M.I.S.S. Obesity Data 


Table 2 
Compound 


% Change 


81 


-6.24 


11 


-3-91 
-3.85 


15 


-2.05 


82 


-12.74 
-7.61 


84 


-3.91 


22 


-1.94 


28 


-14.45 


31 


-1.74 




-13.36 




-4.17 


115 


-1.06 


41 


-4.97 


43 


-10.36 
-2.44 


46 


-2.44 


49 


-7.36 


52 


-6.34 


55 


-1.53 


58 




61 


-5.69 
-4.66 
-13.05 
-0.21 
-0.43 


64 


-9.16 


67 


-7.94 


77 


-2.79 


118 


-7.40 



M.I.S.S. Obesity Data 


Table 2 
Compound 


% Change 


5 


-6.87 


12 


-10.77 


120 


-13.50 
-3.77 


19 


-3.03 


20 


-11.53 


25 


-11.88 


29 


-11.74 


91 


-15.25 


34 


-6.38 


37 


-7.73 


97 


-0.85 


104 


-7.29 


44 


-3.66 


47 


-4.91 


50 


-3.49 


53 


-13.30 


56 


-15.87 
-5.86 


59 


-8.89 


62 


-0.94 
-0.94 
-0.94 


65 


-1.83 


75 


-1.74 


117 


-2.10 



M.I.S.S. Obesity Data 


Table 2 
Compound 


% Change 


7 


-2.01 


13 


-8.41 


16 


-12.84 


123 


-3.76 
-4.14 


21 


-3.34 


27 


-1.90 


30 


-17.02 


92 


-19.29 


35 


-3.68 


38 


-2-40 


99 


-13.89 


42 


-1.59 


45 


-l.IO 


48 


-2.76 


51 


-1.28 


54 


-1.87 


57 


-12.10 


60 


-4.26 


63 


-0.67 


66 


-0.81 


76 


-5.70 


79 


-2.31 
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The effect of the Table 2 compounds on body weight in oblob mice was tested 





values are shown in Table 7. 


Compounds were tested 


using Procedure 2. 






TABLE 7 




5 




% Decrease 


in Body Weight 




ComDOund (Table 2) 


Control 


Test Crnnd. 




80 


1.6 


10 1 




2 


1.6 


9 6 




3 


2.7 


8.7 


10 


6 


2.7 


11.8 




14 


2.7 


13.2 




86 


1.7 


13.0 




26 


1.7 


6.9 




29 


1.7 


8.1 


15 


110 


1.7 


9.1 




106 


0.5 


6.7 




68 


0.5 


7.5 




70 


0.5 






74 


0.5 


1.1 


20 


78 


3.6 


10.6 




73 


3.6 


4.0 




111 


3.6 


5.9 




107 


2.0 


3.4 




108 


2.0 




25 


39 


2.0 






69 


2.0 


11.8 




71 


2.0 


3.3 




72 


2.0 


6.3 




17 


4.0 


5.1 


30 


112 


4.0 


10.6 




113 


4.0 


8.5 



35 
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The effect of the Table 2 compounds on synaptosomal uptake of [4-"'C]-3- 
guanidinopropionic acid was tested and is shown in Table 8. Table 2 compounds decreasing [4- 
14C]-3-guanidinopropionic acid uptake by >20% (i.e., <80% of control value) are considered 
active. Table 2 compounds were tested using Procedure 3. 
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TABLE 8 





Uptake Inhibition 




Uptake Inhibition 




Table 2 
Compound 


% Control 




Compound 


% Control 


5 


80 


74.00 




86 


ooo 




1 


79.00 




26 


59.00 




2 


69.80 




32 


47.40 




3 


78.00 




87 


13.00 




4 


76.00 




88 


67 JO 


10 


6 


58.00 




89 


54.40 




5 


52.00 




33 


7000 




8 


71.00 




90 


64.70 




9 


69.10 




91 


6J0 




10 


3.00 




92 


5.00 


15 


14 


28.60 




93 


73.00 




120 


72.00 




94 


7.00 




16 


0.00 




95 


53.00 




82 


42.00 




128 


2.00 




83 


3.00 




96 


57.10 


20 


■ .114 


15.00 




129 


1.40 




18 


79.00 




115 


64.00 




19 


62.00 




98 


63.00 




123 


64.00 




39 


55.00 




84 


42.50 




112 


52.00 


25 


20 


32.00 




100 


59.00 




21 


63.00 




101 


10.50 




22 


40.00 




109 


76.00 




23 


68.00 




40 


50.00 




24 


42.00 




102 


7.00 


30 


25 


25.00 




103 


4.00 




85 


72.20 




105 


0.70 



Uptake Inhibition 


Compound 


9t Control 


47 


48.00 


48 


74.90 


52 


35.30 


53 


15.70 


55 


72.80 


56 


22.40 


57 


53.30 


58 


30.00 


59 


53.00 


63 


22.00 


116 


42.00 


64 


7.80 


65 


42.00 


66 


23.00 


106 


50.00 


68 


60.00 


69 


29.00 


70 


22.00 


71 


45.00 


72 


59.00 


73 


63.00 


111 


68.00 


74 


77.00 


75 


60.00 


113 


48.00 
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, CLAIMS 

5 I. The use of a compound selected from Table I or a phannaceuticaJly acceptable salt thereof 
for the preparation of a medicament useliil in the treatment of non-insulin dependent (Type H) 
diabetes mellitus. 

2. The use of Qaim 1 wherein a mode of administration is oral in an amount of 1-100 or 5-100 
10 mg/kg/day. 

3. The use of Claim 1 wherein the compound is administered as an admixture in the diet, a 
phannaceutical preparation, by injection or by implantable sustained released devices. 

15 4. The use of a compound selected from Table 2 or a phanna»utically acceptable salt thereof 
for the preparation of a medicament useful in the treamient of excess adiposity or obesity. 

5. The use of Qaim 4 wherein a mode of administratioh is oral in an amount of I- 100 or 5-100 
. mg/kg/day. 

20 

6. The use of Claim 4 wherein the compound is administered as an admixmre in the diet, a 
phannaceutical preparation, by injection or by implantable sustained released devices. 

7. The use of a compound selected from Table 2 or a phannaceulicaUy acceptable salt thereof 
25 for the preparation of a medicament useful in decreasing the fat content and for increasing the 

muscle and protein content of animals, including humans. 

8. The use of Claim 7 wherein a mode of administration is oral in an amount of 1-100 or 5-100 
mg/kg/day. 

30 

9. The use of Claim 7 wherein the compound is administered as an admixmre in the diet, a 
phannaceutical preparation, by injection or by implantable sustained released devices. 
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